Optical Projection Tomography (OPT) is a recently developed implementation of computed tomography (CT) techniques at optical frequencies. A series of 2D optical projections through a sample are generated at varying orientations, from which the 3D structure of the sample can be computationally reconstructed. OPT is especially suitable for samples from about 0.5 mm to 15 mm in size, which fills an important "imaging gap" between techniques such as confocal microscopy (useful for smaller samples) and large-sample methods such as fluorescence molecular tomography (FMT), x-ray CT or microscopic magnetic resonance imaging (μΜRI). OPT can function in both fluorescence and transmission modes.
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Fluorescence or absorption images (projections) of the samples are taken over 360 degrees obtained with a fixed rotational angle along the vertical axis, e.g. 0.9 degrees, i.e. 400 projections over 360 degrees.
A standard approach to 3D volume reconstruction of optical projection tomography series uses the well known Filtered Backpojection algorithm (FBP) [1] , whose algorithmic foundation is the Radon Transform, first published in 1917. FBP was originally used in other types of tomography, such as X-ray Computed Tomography. Other reconstruction algorithms for OPT were reported rarely [2] , and they are not available in standard reconstruction software.
FBP may yield unsatisfactory results in cases where there are large sudden local variations in the brightness of the tomographic projections, which is often the case in OPT. Fig. 1 on the left shows one of a series of 400 fluorescence tomographic projections of a block of the size of approx. 3×3×3 mm 3 cut from a rat brain, acquired by optical projection tomography (exc/em -425nm/from 475nm). The brain was stained by Lycopersicon esculentum (tomato) lectin. Prior to acquisition by optical projection tomography (OPT) specimens were cleared using BABB (1 part of benzyl alcohol + 2 parts of benzyl benzoate).
In Fig.1 on the right, one of a total of 503 reconstructed horizontal slices of the specimen is shown. Streak artifacts at the sharp edges of the slice, as well as the halo delimiting the CCD sensor range are well pronounced (darker background is used for better visibility).
For specimens with large regions of almost constant optical density, quality of reconstruction can be greatly improved, and the number of needed projections reduced, when a reconstruction algorithm is used which -apart from aiming at cancelling the error between measured and reconstructed data -minimizes the total variation (TV), i.e. the sum of absolute brightness changes in the reconstructed sections. We used an algorithm based on the theory presented in [3] . Fig.2 shows that using the total variation minimization algorithm, reconstruction quality is acceptable for as few as 100 projections (i.e. a 3.6 degree step between projections), whereas FBP reconstruction 
